Abstract A new cell line, Asian sea bass brain (ASBB), was derived from the brain tissue of Asian sea bass Lates calcarifer. This cell line was maintained in Leibovitz L-15 media supplemented with 10% fetal bovine serum (FBS). The ASBB cell line was subcultured more than 60 times over a period of 15 mo. The ASBB cell line consists predominantly of fibroblastic-like cells and was able to grow at temperatures between 20°C and 30°C with an optimum temperature of 25°C. The growth rate of these cells increased as the proportion of FBS increased from 2% to 20% at 25°C with optimum growth at the concentrations of 10% or 15% FBS. Polymerase chain reaction products were obtained from ASBB cells and tissues of sea bass with primer sets of microsatellite markers of sea bass. An isolate of piscine nodavirus from juveniles of marine fish species tested positive by IQ2000 kit for viral nervous necrosis detection and was examined for its infectivity to a fish cell line of ASBB. A marine fish betanodavirus was tested to determine the susceptibility of this new cell line in comparison with commercial highly permissive SSN-1 cells. The ASBB cell line was found to be susceptible to nodavirus (RGNNV genotype), and the infection was confirmed by comparison cytopathic effect (CPE) with commercial SSN-1 and reverse transcriptase-polymerase chain reaction. A nodavirus was further elucidated by electron microscopy, and the virus tested was shown to induce CPE on ASBB cells with significant high titer. This suggests that the ASBB cell line has good potential for the isolation of fish viruses.
Introduction
In vitro culture of animal cells provides an important tool for studying epidemiology, carcinogenesis, toxicology, and functional genomics (Buonocore et al. 2005) . Fish cell lines are also a powerful tool for isolating and identifying viruses during massive outbreak (Kang et al. 2003) . A large number of cell lines have been established in freshwater teleosts (Fryer and Lannon 1994; Hong et al. 2004) , but relatively few cell lines were developed in marine fish (Chang et al. 2001; Kang et al. 2003; Bryson et al. 2006) . It is vital to develop species-specific cell lines from marine fish for use in viral diagnostics. It appears that fish brain has the capacity for self-renewal and the ability to reconstitute tissue (Hinsch and Zupanc 2006; Chapouton et al. 2007; Kaslin et al. 2008 ). This replacement is due to the ability of functional recovery (Larner et al. 1995) , which is attributed to several factors in fish, including the persistence of stem cells as proliferative zones. The persistence of proliferating cells in the central nervous system of fish may account for the establishment of brain-derived cell lines from fish like TB2, a neural progenitor cell line from tilapia brain (Wen et al. 2008) , GB cell line, derived from grouper brain (Lai et al. 2003) , BB cell line, established from the brain tissue of barramundi (Chi et al. 2005) , as well as many short-and long-term neural cell cultures (De Boni et al. 1976; Anderson and Waxman 1985; Anderson 1993; Hinsch and Zupanc 2006) . Although several Australian Lates calcarifer populations have been studied by using protein polymorphisms (Keenan 1994) and mitochondrial DNA (Chenoweth et al. 1998) , genomic DNA markers have been used by Yue et al. (2002) for the study of Asian sea bass population. The emergence of neural diseases caused by viruses within the intensive aquaculture practices (Chi et al. 2005; Parameswaran et al. 2006b; Cutrín et al. 2007 ) also highlights the need for cell cultures from brain tissues of fish as hosts for tissuespecific viruses. Piscine nodavirus isolates that have not been fully characterized might have different host specificity and thus different infection mechanisms. Techniques such as reverse transcription-polymerase chain reaction (RT-PCR; Nishizawa et al. 1994 ) have been developed to detect piscine nodavirus in diseased fish; however, until recently, these were performed only on a limited number of fish species, from which virus particles had already been successfully purified. Moreover, a number of workers attempted to culture these nodaviruses using a variety of cell lines but were unsuccessful (Breuil et al. 1991; Munday et al. 1992) . In view of this, the infection mechanisms of the causative virus in each host species or the epidemiology of the disease was only partly understood. Recently, however, Frerichs et al. (1996) succeeded in culturing a nodavirus from diseased sea bass Dicentrarchus labrax using a fish cell line SSN-1 derived from striped snakehead fish Ophicephalus striatus. However, SSN-1 cell line has been known to be persistently contaminated with C-type retrovirus (Frerichs et al. 1991) . Therefore, it is not suitable for the production of fish nodavirus. Thus, viruses having host specificity make a cell line derived from the same host more appropriate for investigating the specific virus isolates.
The objective of this study was to develop a new cell line from brain of Asian sea bass, which can be susceptible to piscine nodavirus.
The virus used in this study was designed as UPM08-1 strain, and the sequence has been deposited in GenBank under the accession number FJ896142.
Materials and Methods
Primary cell culture. Healthy Asian sea bass juveniles weighing 7-10 g, collected from a local fish farm in Malaysia, were used for primary cell culture. The fish was anesthetized with iced water and then swabbed with 70% alcohol. Brain was removed and washed three times with HBSS washing buffer solution containing high concentration antibiotics (400 IUml −1 penicillin-streptomycin).
After washing, the sample was minced thoroughly with scissors and transferred to a trypsinization flask with 5 ml of 0.25% trypsin-EDTA solution (Gibco®, Carlsbad, CA) adjusted to pH 7.2 with sodium bicarbonate. The process was carried out at 25°C for 30 min, and the trypsinized cells were collected in sterile centrifugation tubes; the trypsinization process was repeated for the remaining undigested tissue for 1 h. The resultant cells were centrifuged at 500×g for 10 min. The cell pellet was suspended in L-15 media and seeded into 25 cm 2 tissue culture flasks at a concentration of 1×10 5 cellml −1 . The flasks were incubated at 25°C. Subcultivation of the confluent primary cell culture was achieved using EDTA-trypsin solution, and subcultures were grown in L-15 growth media supplemented by 15% fetal bovine serum (FBS), 1% antibiotic, and 1% Fungizone (Gibco).
Growth study. The effects of temperature and FBS concentration on cell growth were studied in a brain cell line at the 30th passage level. A number of 25-cm 2 cell culture flasks were each seeded with 1×10 5 cells and incubated at 25°C for more than 2 h to allow for cell attachment. Then, batches of flasks were incubated at selected temperatures of 20°C, 25°C, 30°C, and 37°C for growth tests. Every other day, duplicate flasks at each temperature were washed with HBSS twice, after which 0.2 ml of 0.25% trypsin and 0.2% (EDTA) in PBS was added to each flask. After rounding of the cells occurred, the cell density was measured microscopically via a hemocytometer. The numbers are expressed as cells per square millimeter. The experiment was carried out for 14 d. The growth response to different concentrations of FBS (5%, 10%, 15%, and 20%) was determined via the same procedure as mentioned above at 25°C.
Effect of different concentrations of NaCl on cell growth. To investigate growth response to salty media, the Asian sea bass brain (ASBB) cells were plated in various 25-cm 2 culture flasks in L-15 medium supplemented with different concentrations of NaCl. Each two flasks of cells were maintained with L-15 media supplemented with (0.05, 0.07, 0.1, and 0.2 M) of NaCl, while the other two flasks were left without salt increasing as a control and checked for growth rate by weekly cell counting using hemocytometer for 14 d.
Chromosome analysis. ASBB cells at passage 30 were used for chromosome analysis. The cells were inoculated in a 25-cm 2 culture flask and incubated for 24 to 36 h. Colchicine (0.04%; Sigma, St. Louis, MO) was added to the cells, and the mixture was incubated for 2 h in culture flasks. Cells were removed from the flask surface and centrifuged at 500×g for 5 min. The pellet was gently resuspended in hypotonic solution 0.075 M KCl (Appendix) and incubated at 25°C for 30 min. Cells were then centrifuged again at 500×g for 5 min. The supernatants were discarded, and cells were resuspended. Freshly prepared cold methanol:acetic acid (3:1) fixative was added slowly while the cell suspension was gently aspirated. The fixed cells were then washed three times with fresh fixative, and then resuspended in a small amount of fixative. The suspension was placed on glass slides, air dried, and stained with 5% Giemsa (pH 6.8; Appendix) for 15 to 20 min. Chromosome counts were undertaken in more than 100 metaphase plates.
Molecular characterization of ASBB cells. DNA extraction. Muscle tissue of Asian sea bass juveniles and ASBB cells were used as template DNA sources for PCR assay according to the procedure described by Lo et al. (1996) . Samples of muscle tissue and cultured cells were homogenized separately in NTE buffer (pH 7.4; Appendix) and centrifuged at 3,000×g at 4°C. Supernatant fluid was treated with 0.1 mg/ml proteinase K (Appendix). After incubation for 1 h at 65°C, DNA was then isolated using phenol/ chloroform/iso-amyl alcohol (Appendix; traditional method by Blin and Stafford (1976) ).
PCR protocol. Three primer sets of Asian sea bass L. calcarifer (Table 1) were designed by Yue et al. (2002) for PCR. PCR was performed as described by Yue et al. (2002) in a Eppendorf thermal cycler and consisted of denaturation at 95°C for 5 min, followed by 35 cycles of 95°C for 30 s, annealing temperature of 55°C for 1 min, 72°C for 30 s, and a final extension of 10 min at 72°C. Amplified products were analyzed in 1.2% agarose gel containing ethidium bromide and visualized with a UV transilluminator.
Storage in liquid nitrogen. For cryopreservation, 2-d-old subcultures of ASBB cells at the 20th and 40th passages were harvested by centrifugation and suspended in culture medium containing 10% FBS and 10% dimethyl sulfoxide at a density of 10 6 cellsml −1 . The cell suspensions were dispensed into 2-ml plastic ampoules and kept initially at 4°C for 2 h, −20°C for 4 h, and then at −75°C overnight and finally transferred into liquid nitrogen (−196°C) . The frozen cells were recovered from storage 1 and 6 mo post-storage by thawing in running water at 37°C. The freezing medium was removed by centrifugation. Then, the cells were washed and suspended in L-15 with 10% FBS and tested for viability by counting via a hemocytometer after trypan blue staining. The cells were seeded into 25-cm 2 cell culture flasks and observed.
Quality control investigation. PCR assay to detect mycoplasma was used to screen the sea bass cell culture according to the method of Uphoff and Drexler (2002) . Primers used were complementary to regions of the 16S rRNA genes of seven mycoplasma species which are most commonly found in cell cultures (Acholeplasma laidlawii, Mycoplasma arginini, Mycoplasma bovis, Mycoplasma hyorhinis, Mycoplasma hominis, Mycoplasma fermentans, and Mycoplasma orale). One milliliter of sea bass brain cell culture suspension was centrifuged for 6 min at 13,000×g. The pellet was washed twice with 1 ml PBS and then resuspended in 100 μl PBS. After incubation for 15 min at 95°C, the DNA was extracted using DNA Extraction kit (Promega®, Mannheim, Germany). Briefly, the PCR was carried out in a volume of 25 μl in 1× PCR buffer (Qiagen®, Hilden, Germany) containing 1.5 mM MgCl 2 , 200 μM of each dNTP, 0.33 μM of each oligonucleotide, 10 ng internal control DNA, 100 ng extracted DNA, and 1 U Taq DNA polymerase. The resulting PCR product was separated by electrophoresis in 1.3% agarose gel, stained with ethidium bromide, visualized under UV light, and documented by photography. The length of the amplification product was 502 to 520 bp, depending on mycoplasma species.
Virus susceptibility. Virus source used in this study was diseased juveniles of marine sea bass fish species, determined previously as PCR positive for viral nervous necrosis (VNN) by using IQ2000 kit. This virus was collected from Malaysia during disease outbreak with mass mortality in Primers from Yue et al. (2002) 2008 and was diagnosed as VNN by RT-PCR analysis of coat protein gene T4 region. Whole brain and eyes for diseased juveniles were homogenized (Heidolph DIAX 900, Kelheim, Germany) with 9 vol of Hanks balanced salt solution (HBSS, Nissui Co. Ltd., Tokyo, Japan) and a small amount of sea sand under iced conditions, and then centrifuged at 1200×g for 10 min (4°C). The supernatant was filtered through a 0.22-pm membrane filter and stored at −80°C until used.
Viral titration. The preparation of virus in this study was performed as described in Kang et al. (2003) . For titration, SSN-1 cells (ECACC, UK, Lot No. CB2908) and ASBB cells were inoculated in a well of a 96-well plate to give a confluence of 70% to 80% and incubated for 12 to 24 h at 25°C. After removal, the medium, 0.1 ml of virus suspension at a dilution of 10 −1 to 10
, was inoculated into the cells cultured in a 96-well plate and allowed to adsorb for 1 h. Then, 0.5 ml of maintenance medium containing 2% FBS was added. The cells were incubated at 25°C and examined daily for the appearance of cytopathic effect (CPE) up to 2 wk. The virus titer was determined by 50% tissue culture infective dose (TCID 50 ) assay using Reed and Muench calculations (Payment and Trudel 1993) .
Cell culture and virus isolation. A fish cell line, SSNl (Frerichs et al. 1991) , was used in this study to compare the CPE on commercial highly permissive cell line and newly established cells. Both cells of SSN-1 and ASBB were cultured in a 25-cm 2 tissue culture flask (Sumitorno Bakelite Co. Ltd., Tokyo, Japan) at 25°C using Leibovitz L-15 medium (Gibco) supplemented with 10% FBS. The monolayer covering 70% to 80% of the flask was washed twice with HBSS, and then 10 6 TCID 50 of the virus filtrate was inoculated in the cell culture. After standing at 25°C for 1 h, the flask was washed with HBSS and supplemented with L-15 medium (2% FBS) and incubated at 25°C. CPEs were observed daily for 2 wk.
Virus replication efficiency. One milliliter of infected tissue culture fluid was harvested from the flasks at 3, 5, and 7 d after virus inoculation. The samples were then assayed for virus titers (TCID 50 ml
−1
). For this, 1 d before the day of titration, microtiter plates of 96-well were seeded with ABSS and SSN-1 cells. After 24 h of attachment and confluent, serial tenfold dilutions of each virus strains were made in maintenance medium; wells from 3 to 9 were used for the dilution range of 10 −1 to 10
, and three wells were kept as a control. After an adsorption time of 1 h, all the wells were emptied carefully, and 100 ml of maintenance medium was added to all the test and control wells. Then, the plate was incubated at 25°C for 10 d. Every day, the plate was examined, and the observations were recorded. The 50% tissue culture infective dose (TCID 50 ) was calculated by the method described by Reed and Muench (1938) . The values were plotted in a graph, and the growth curve for virus strain was constructed.
Reverse transcriptase-polymerase chain reaction (RT-PCR). Confirmation of viral-infected cells was done by RT-PCR. To extract viral RNA, TRIzol reagent (Gibco-BRL) was added to 0.5 of infected tissue culture filtrate and used following the manufacturer's protocol. RT-PCR was carried out according to Nishizawa et al. (1994) using one pair of specific primers (F1, 5′-GTT CCC TGT ACA ACG ATT CC-3′ and R3, 5′-GGA TTT GAC GGG GCT GCT CA-3′) designed for nodavirus T4 region (220 bp). Briefly, the reaction conditions were performed in 50 ml of RT-PCR buffer containing 20 pmol of each primer and RNA template, using the following steps: RT at 52°C for 30 min; denaturation at 95°C for 5 min followed by 30 cycles of denaturation at 94°C for 40 s, annealing at 55°C for 40 s, and elongation at 72°C for 1 min, ending with an additional elongation step of 10 min at 72°C. The RT-PCR products (10 ml) were then analyzed via electrophoresis on a 2% agarose gel.
Electron microscopy for the detection of nodavirus in ASBB cells. Nodavirus-infected ASBB was fixed with 2.5% glutaraldehyde in 0.2 M sodium cacodylate buffer (pH 7.4; Appendix) for 24 h at 4°C and then post-fixed with 1% osmium tetroxide in 0.2 M sodium cacodylate buffer for 2 h. Cells were dehydrated in a series of ethanol, then the infected cells were then embedded in epoxy resin, sectioned, and stained with 2% uranyl acetate lead citrate and examined under a Philips® (201C) electron microscope.
Results
Cell culture was initiated from brain tissue of Asian sea bass, designated as ASBB. The cells migrated from the different tissue fragments (Fig. 1A) and grew well and formed a monolayer during the first 3 wk (Fig. 1B) . The cells were split in a ratio of 1:2 at first passages and then developed to 1:3 on passage 20 and above. The initial subcultures of cell line consisted of both epithelial-like and fibroblast-like cells. After ten subcultures, only fibroblasticlike cells were observed. The ASBB cell line was subcultured more than 60 times since initiation on October 2007. ASBB cells exhibited different growths at different temperatures (Fig. 7) . The cells were able to grow at temperatures between 20°C and 30°C. However, maximum growth was obtained at 25°C. No significant growth was observed at 37°C in the cells. The growth rate of ASBB cells increased as the FBS proportion increased from 5% to 20% at 25°C (Fig. 8) . Cells exhibited poor growth at 5% concentration of FBS, relatively good growth at 10%, but maximum growth occurred with FBS concentrations of 15% and 20%. Growth in media of differing osmolalities was served to determine the suitable concentration for optimum growth and the range of solute concentration that sea bass brain cells can tolerate. Cells were grown and passaged in a wide range of osmolality percentage from 0.05 M to approximately 0.2 M (Table 2) . Of NaCl, 0.05 M was favorable to cell growth, but other concentrations were not. However, the cells in the other groups of NaCl concentration exhibited medium proliferation, unless with control media; cells showed stressed appearance and not well growth after few passages. ASBB cells were cryopreserved at different passages. The cells were recovered from storage and grew to confluency in 2 d. The average viability of the cells after cryopreservation was estimated to be about 90% for recovered cells. The results of chromosome counts of 100 metaphase plates from ASBB cells at passage 30 revealed that the chromosome numbers varied from 38 to 54. Nevertheless, the modal number of chromosome was 48 (Fig. 2) . Microsatellite primer sets amplified the genome locus of Asian sea bass tissue and ASBB cells at 250 bp (Fig. 3) . Following the PCR test on the sea bass brain samples, there is no amplification product, including all the species of mycoplasma tested. The susceptibility of ASBB cells to a marine fish nodavirus was evaluated by observation of CPE in the cell line and further confirmation by RT-PCR. CPE was observed in the infected ASBB cells within 48 h postinfection (p.i.) with nodavirus (Fig. 4) . Initially, the specific CPE developed as localized areas of rounded and refractile cells that later spread over the monolayer in 48 h p.i. to form a network of degenerating cells. The monolayer was completely disintegrated after 3 d (Fig. 4B ). The CPE with typical multiple vacuolation was observed in cells infected with nodavirus 5 d p.i. (Fig. 4C) and network of detaching cells 7-10 d p.i. (Fig. 4D) . CPE on SSN-1 cells was characterized by rounded, granular cells with heavy cytoplasmic vacuoles within 3 d p.i., and the monolayer was partially or completely disintegrated over 3 to 6 d p.i. (Fig. 5) .
The viral titer increased with time demonstrating that viral replication took place. In the ASBB, viral titer increased from 10 2 TCID 50 ml −1 to 10 9.5 TCID 50 ml −1 for nodavirus and 10 3 to 10 6.5 for SSN-1 cells at 7 d p.i. Electron microscopic observation revealed the vacuolation and aggregation of numerous virus particles in the cytoplasm of nodavirus-infected ASBB cells (Fig. 6A, B) . The viruses were non-enveloped, spherical to icosahedral, and measured 22 to 28 nm in diameter. This observation implied that the viral particles multiplied in the ASBB cells (Figs. 7 and 8) .
Discussion
In the present study, a new cell line from the brain of Asian sea bass (L. calcarifer) was successfully established and characterized for the purpose of isolation, cultivation, and characterization of fish viruses. To date, a handful of fish cell lines have been shown to support the growth and isolation of piscine neuropathy nodaviruses, which have been detrimental to many aquaculture facilities in Asia and Europe (Cutrín et al. 2007 ). These include cell lines from striped snakehead, Channa striatus, SNN-1 (Frerichs et al. 1996) and Sahul Indian sea bass, L. calcarifer, SISS and SISE (Parameswaran et al. 2006a, b) , barramundi brain, BB (Chi et al. 2005 ), but not from Asian sea bass (L. calcarifer) brain. The growth temperature range for these cell lines was 20°C to 30°C, with optimum growth at 25°C, which was identical with that for other fish cell lines reported previously (Nicholson et al. 1987; Tong et al. 1997 Tong et al. , 1998 Kang et al. 2003) . One of the advantages of cell lines that grow over a wide temperature range is their potential suitability for isolating both warm water and coldwater fish viruses (Nicholson et al. 1987) . The growth rate of these cells increased as the FBS concentration increased from 5% to 20%. However, a 10% concentration of FBS also provided relatively good growth, and this is an advantage to maintain this cell line at low cost. ASBB cells exhibited different growths at different levels of L-15 media salinity. However, maximum growth was obtained by using L-15 with low concentration of NaCl (0.05 M), yielding the best results in terms of the percentage of surface area covered by confluent cells. Although, this is in disagreement with Fernandez et al. (1993) , who demonstrated that most fish cell lines do not rely on NaCl to be added to the media. ASBB cells grown in control media of L-15 exhibited a mild cytoplasmic vacuolation and nuclear granulation, while cells grown in L-15 media with high level of salinity (0.2 M NaCl) showed slow growth. That was in agreement with Chang et al. (2001) , who suggested using media with low concentration of NaCl was superior to other media used for establishment of marine cell lines.
In this study, the diploid chromosome number of ASBB cells at the tenth passage was 48, and all of the chromosomes Figure 2 . The diploid chromosome at metaphase stage. The distributed chromosome number is 48 counted in total of 100 metaphase plates of Asian Sea Bass Brain (ASBB) tissue culture cells. Figure 3 . Agarose gel electrophoresis of PCR products from ASBB cells. M, molecular weight marker; lanes 1, 4, and 7, without template DNA; lanes 2, 5, and 8, muscle tissue of Asian sea bass; lanes 3, 6, and 9, ASBB cells.
were areocentric, which is in agreement with several previous reports by Yu et al. (1995) that corresponded to the standard 2n of this species of Asian sea bass L. calcarifer.
To confirm the ASBB cells originated from sea bass, PCR reactions with three microsatellite markers (Yue et al. 2001 (Yue et al. , 2002 were performed. PCR products of expected size from tissues of sea bass and ASBB cells were obtained from all the three markers used in this study. These results indicate that ASBB cells are of Asian sea bass origin.
Cryopreservation of cell lines is necessary for long-term storage. The feasibility of cryopreservation of these ASBB cells was demonstrated, with appreciable recovery after thawing of up to 90%, while that of SAF-1 (gilt-head sea bream, fin), GF-1, and SF was 50% (Bejar et al. 1997) , 73% (Chi et al. 1999) , and 80% to 85% (Chang et al. 2001) , respectively.
The negative results of cells in this study for mycoplasma testing were confirmed by the clarity of cells from intact mycoplasma, and that was in agreement with Hopert et al. (1993) in previous work.
Susceptibility of cell lines to viral infection is the basis for isolating and characterizing fish viruses. In the present study, a nodavirus isolated from PCR positive NNV juveniles of Asian sea bass was tested on ASBB cells to determine its susceptibility to viral infection; CPE on ASBB cells was compared with CPE on SSN-1 for the same virus. Cells of ASBB were found to be susceptible to marine fish nodavirus, and the viral titer increased significantly from 10 2 TCID 50 /mL to 10 9.5 /mL, while on SSN-1, TCID 50 was approximately 10 6.5 for nodavirus at 7 d p.i. The degree of susceptibility may be linked to virulence; the ability of the virus to invade, survive, and proliferate in a susceptible cell line; and the affinity of virus to tissue origin of this cell line (Korsnes 2008) .
These observations have been further confirmed by RT-PCR using specific primers for this virus. The results of CPE and RT-PCR indicate that nodavirus can be propagated in the grouper cell line and confirm the potential of the ASBB cell line as a powerful tool for isolating and identifying nodavirus from the Asian sea bass. Previous attempts to isolate nodavirus in a variety of cell lines were largely unsuccessful (Breuil et al. 1991; Munday et al. 1992) . However, successful isolation of nodaviruses has been reported in other cell lines: the SB cell line, the SSN-1 snakehead cell line (Frerichs et al. 1996) , the GF-1 grouper cell line (Chi et al. 1999) , the SF sea bass cell line (Chang et al. 2001) , the BB cell line from sea bass (Chi et al. 2005) , SISK cell line from sea bass (Sahul Hameed et al. 2006) , and SISS and SISE cell lines from sea bass (Parameswaran et al. 2006a, b) . In the nodaviral infection, CPE was more apparent and consisted mainly of cells rounding up, possessing multiple vacuolations, and detaching from the monolayer. This CPE was similar to that reported by Chang et al. (2001) in the SB cell line, SF cell line, and two new cell lines, SIMH and SIGE, from the heart of milkfish (Chanos chanos) by Parameswaran et al. (2007) .
Conclusion
In conclusion, a marine fish cell line, ASBB, was established from brain of Asian sea bass (L. calcarifer) that potentially can be used to study the infectious marine nodaviruses of this species, develop cell models for extra nodaviral pathogenicity study in the future, and toxicological studies to replace whole animals and genetic engineering. 
